Transgenic rescue of Krabbe disease in the twitcher mouse.
The twitcher mouse is a natural model of Krabbe disease caused by galactocerebrosidase (GALC) deficiency. Previous attempts at rescuing the twitcher mouse by bone marrow transplantion, viral transduction, or transgenesis were only partially successful. Here, we report the transgenic (tg) rescue of the twitcher mouse with a BAC clone harboring the entire GALC. The twi/twi/hGALC tg mice exhibited growth, motor function, and fertility similar to those of nonaffected animals. These animals had normal levels of GALC activity in brain and were free of the typical twitcher demyelinating pathology. Surprisingly, GALC expression in twi/twi hGALC tg kidneys was low and galactocerebroside storage was only partially cleared. Nonetheless, these mice have been maintained for over 1 year without any sign of disease. Since pathological damage associated with GALC deficiency is confined to the nervous system, our work represents the first successful rescue of the twitcher mouse and opens the possibility of developing novel therapeutic approaches.